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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
producing a laminate film by which the film useful as a 
reflection-preventing film can be produced at a 
temperature hardly causing the degradation or the like of 
a polymer film, at a high speed by forming a titanium 
oxide film on the polymer film at a regulated specific 
temperature by using a specified plasma CVD device. 
SOLUTION: One or more layers of titanium oxide is 
formed on a polymer film at a regulated temperature of 
(-10)-150° C by a plasma CVD device capable of 
controlling the temperature of the polymer film to 
provide the objective film. The device preferably has at 
least a reaction chamber 4 into which a raw material gas 
is introduced (from a raw material gas-introducing 
opening 6), a temperature-controllable drum 8 for film- 
formation, and a plasma- generating means (with an 
electrode 9 and an electric source 10) for generating 
plasma 1 1 between the means and the drum 8. The web- 
like polymer film 1 is continuously conveyed to the 

reaction chamber 4 by the drum 8, and the titanium oxide film is formed on the film 1 under the 
control of the temperature of the film 1. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] The manufacture approach of the laminated film characterized by forming much more 
titanium oxide film at least using the plasma-CVD equipment in which the temperature control of 
a high polymer film is possible on the high polymer film controlled by the temperature within the 
limits of -1 0-1 50 degrees C. 

[Claim 2] The manufacture approach of the laminated film according to claim 1 characterized by 
forming much more silica film in the high polymer film controlled by the temperature within the 
limits of -10-150 degrees C at least using said plasma-CVD equipment. 
[Claim 3] The reaction chamber where material gas is introduced for said plasma-CVD 
equipment at least, It has the plasma generating manual stage which generates the plasma 
between the drum for membrane formation in which a temperature control is possible, and said 
drum for membrane formation. By being conveyed in the reaction chamber where material gas 
was introduced continuously, a Webb-like high polymer film on said drum for membrane formation 
The manufacture approach of the laminated film according to claim 1 or 2 characterized by being 
equipment with which the film is formed on said high polymer film at the same time temperature 
control of said high polymer film is performed. 

[Claim 4] The manufacture approach of a laminated film according to claim 3 that said reaction 
chamber is characterized by carrying out two or more arrangement along with the periphery of 
said drum for membrane formation. 

[Claim 5] The acid-resisting film with which a refractive index is characterized by coming to 
carry out the laminating of the 2.9 or less (wavelength of lambda= 550nm) or more 2.0 titanium 
oxide film much more at least by the plasma-CVD method on a high polymer film. 
[Claim 6] The acid-resisting film according to claim 5 characterized by forming the silica film 
which comes to carry out a laminating by the plasma-CVD method on a high polymer film in the 
field in which said titanium oxide film of said high polymer film was formed. 

[Claim 7] The acid-resisting film according to claim 6 characterized by the outermost layer being 
said silica film. 

[Claim 8] An acid-resisting film given in one from claim 5 characterized by carrying out the 
laminating of the film which the rebound ace court layer was formed on said high polymer film, 
and was formed by said plasma-CVD method on said rebound ace court layer to claim 7 of 

claims. . 
[Claim 9] The acid-resisting film according to claim 8 characterized by forming the inside 

refractive-index layer on said rebound ace court layer. 

[Claim 10] It is not from claim 5 characterized by said high polymer film being one shaft, biaxial- 
stretching polyester film, or a triacetyl cellulose film to claim 9, but is an acid-resisting film given 
in that claim. 



[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the laminated film 
for forming the titanium oxide film etc. on a high polymer film by the plasma-CVD method, and 
the acid-resisting film obtained by this manufacture approach. 
[0002] 

[Description of the Prior Art] Transparent substrates, such as glass and plastics, are used for 
the various displays used for computers, such as a liquid crystal display, a plasma display, and 
CRT, a word processor, television, and a display board, display objects, such as an instrument, a 
reflector glass, goggles, and a windowpane. And in order to let those transparent base materials 
pass and to read the information on an alphabetic character, a graphic form, and others, when 
light reflects on the front face of a transparent base material, there is a fault of being hard 
coming to read those information. 

[0003] Then, giving an acid-resisting function to a base material is performed. As an approach 
for giving an acid-resisting function, the approach of forming the antireflection film which 
consists of inorganic compounds, such as silicon oxide (it may consider as a "silica" hereafter), a 
zirconium dioxide, titanium oxide, and magnesium fluoride, by various approaches is in a 
transparence base material directly, for example. Since it has a high refractive index, especially 
titanium oxide is used suitable for the high refractive-index layer of an antireflection film. 
However, when it was going to form the antireflection film layer which contains titanium oxide 
etc. in a direct transparence base material, the magnitude of the transparence base material 
which can be formed, thickness, and a configuration (a front face is a curved surface etc.) had 
much constraint. 

[0004] Therefore, the approach of sticking the high polymer film which formed the antireflection 
film which consists of titanium oxide film etc., and formed the antireflection film on the 
transparent high polymer film on the base material which can ask for an acid-resisting function is 
proposed. According to this method, the cost for becoming possible to mitigate constraint by the 
form of a transparence base material sharply, and giving an acid-resisting function to the front 
face of a transparence base material can also be reduced. 

[0005] By the way, as a means for forming antireflection films, such as film of titanium oxide, 
there are approaches, such as wet coating by the vacuum deposition method, the sputtering 
method and a heat CVD method, or the sol gel process. However, the following problems are 
produced when it is going to form the titanium oxide film on a high polymer film by these 
approaches. 

[0006] In the vacuum deposition method which made titanium and a titanic-acid ghost the Hara 
material, adhesion with a base material is bad. Moreover, by the sputtering method which used 
titanium and a titanic-acid ghost as the target, problems, like the generation rate of the titanium 
oxide film is very slow are produced. 

[0007] Next, it must set with Heat CVD and a base material must be made into high temperature 
for the approach of oxidizing and decomposing material gas and forming a thin film with the heat 
energy of a base material. For example, as for the base material temperature in the case of 
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forming the titanium oxide film, about 300-500 degrees C is needed with a heat CVD method. If 
such an elevated temperature is added to a high polymer film base material, since decomposition 
and oxidization of a high molecular compound will be produced, it is impossible to be a heat CVD 
method and to form the titanium oxide film on a high polymer film. 

[0008] Moreover, when forming the titanium oxide film by wet coating by a sol gel process etc., 
thin-film-izing of the titanium oxide film, equalization of membraneous quality, and thickness 
control become difficult. If a thin film with the homogeneous thickness of dozens of nm - 
hundreds of nm is not formed without the variation in the thickness within a field by regular 
thickness, it will become impossible to demonstrate the optical function which meant by the 
design, in using the titanium oxide film as an acid-resisting layer. However, when the titanium 
oxide film for acid-resisting layers is formed by the technique of wet wet coating by a sol gel 
process etc., it is difficult to fill such a strict demand. 
[0009] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the acid-resisting film 
obtained by the manufacture approach of a laminated film that a membrane formation rate has 
the optical engine performance usable as an acid-resisting film highly, and the manufacture 
[ form / membranes / and ] approach at decomposition of a high polymer film, elongation, and 
the temperature that deformation does not produce, when it is made also as that of such the 
actual condition and forms the titanium oxide film for acid-resisting layers etc. on a high polymer 
film base material. 
[0010] 

[Means for Solving the Problem] This invention offers the manufacture approach of the 
laminated film characterized by forming much more titanium oxide film at least in claim 1 using 
the plasma-CVD equipment in which the temperature control of a high polymer film is possible 
on the high polymer film controlled by the temperature within the limits of -10-150 degrees C, in 
order to attain the above-mentioned purpose. 

[001 1] It becomes possible to form the titanium oxide film simple, without being able to hold the 
skin temperature of the film concerned at -10-150 degrees C, and therefore producing 
disassembly of a film, elongation, and deformation by using a plasma-CVD method, in case the 
titanium oxide film is formed on a high polymer film. Here, a plasma-CVD method is the 
membrane formation approach using the phenomenon which an atom or a molecule radical kind is 
generated, adheres to a solid-state front face, emits an volatile molecule further according to 
surface reaction in many cases, and is incorporated on a solid-state front face by carrying out 
plasma production in the reaction chamber where predetermined gas was introduced. 
[0012] You may make it form much more silica film in the high polymer film controlled by the 
temperature within the limits of -10-150 degrees C at least in invention indicated by above- 
mentioned claim 1, using the above-mentioned plasma-CVD equipment so that it may indicate to 
claim 2. 

[0013] In above-mentioned claim 1 or invention according to claim 2 The reaction chamber 
where material gas is introduced for the above-mentioned plasma-CVD equipment at least so 
that it may indicate to claim 3, It has a plasma generating means to generate the plasma 
between the drum for membrane formation in which a temperature control is possible, and the 
above-mentioned drum for membrane formation. By conveying a Webb-like high polymer film on 
the above-mentioned drum for membrane formation in the reaction chamber where material gas 
was introduced continuously, it is desirable that it is equipment with which the film is formed on 
the above-mentioned high polymer film at the same time temperature control of the above- 
mentioned high polymer film is performed. 

[0014] By using such equipment, it becomes possible to form the bipolar membrane of the 
titanium oxide film, the titanium oxide film, and the silica film continuously on a long film also in a 
Webb-like high polymer film. Moreover, the above-mentioned film is conveyed on the drum for 
membrane formation, and the above-mentioned titanium oxide film etc. is formed in the drum 
lifting for membrane formation concerned. Therefore, by controlling the temperature of the drum 
for membrane formation, it is possible to control the temperature of the above-mentioned high 
polymer film, and membrane formation in the low-temperature condition which deformation of a 
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film etc. does not produce is attained. Here, the aperture for the electrode connected to the 
power source as a plasma generating manual stage, a coil, an antenna, or electromagnetic wave 
installation etc. is mentioned. 

[0015] Along with the periphery of the above-mentioned drum for membrane formation, two or 
more arrangement of the above-mentioned reaction chamber may be carried out so that the 
plasma-CVD equipment used for above-mentioned claim 3 by invention of a publication may be 
indicated to claim 4. It is because it has an advantage, such as becoming possible to 
manufacture the titanium oxide film and the silica film by one actuation by introducing into 
another reaction chamber the material gas which serves as a raw material of the titanium oxide 
film, for example, and the material gas used as the raw material of the silica film, if two or more 
reaction chambers are arranged. Moreover, two or more arrangement may be carried out also 
with the drum for membrane formation. 

[0016] This invention offers the acid-resisting film characterized by carrying out the laminating 
of the 2.9 or less (wavelength of lambda= 550nm) or more 2.0 titanium oxide film much more at 
least by the plasma-CVD method on a high polymer film, and a refractive index becoming so that 
it may indicate to claim 5. 

[0017] Since the titanium oxide film by which the laminating was carried out is formed by the 
plasma-CVD method on a high polymer film, it can consider as the quality acid-resisting film 
which has the refractive index which needs the titanium oxide film, and does not have 
degradation of a high polymer film etc. Moreover, 2.0 (wavelength of lambda= 550nm) or more are 
required for a refractive index as an optical property for which the titanium oxide film concerned 
is asked. That with which the refractive index concerned is not filled this into 2.0 has imperfect 
membrane formation of the titanium oxide film itself, and it is because it is less than the criteria 
searched for as a product of an acid-resisting film. Moreover, since the refractive index of the 
titanium oxide film was not usually able to become 2.9 (wavelength of lambda= 550nm) or more, 
the upper limit of the refractive index of the titanium oxide film in this invention was set to 2.9. 
[0018] In invention indicated by above-mentioned claim 5, as indicated to claim 6, you may be 
the acid-resisting film with which the silica film which comes to carry out a laminating by the 
plasma-CVD method on a high polymer film is formed in the field in which said titanium oxide film 
of said high polymer film was formed. 

[0019] In invention indicated by above-mentioned claim 6, it is desirable that the outermost layer 
is the above-mentioned silica film so that it may indicate to claim 7. It is because the acid- 
resisting effectiveness is large when it uses as an outermost layer of an acid-resisting film, since 
the silica film had the low refractive index compared with the titanium oxide film and the 
reflection factor was also small. Moreover, since the surface energy is comparatively small, the 
silica film is equipped with antifouling property and water repellence. Therefore, it is because 
antifouling property and water repellence can also be given to an acid-resisting film. 
[0020] It is desirable that it is the acid-resisting film with which the laminating of the film which 
the rebound ace court layer was formed on the above-mentioned high polymer film, and was 
formed by the describing [ above ] plasma-CVD method on the above-mentioned rebound ace 
court layer is carried out so that it may be indicated by one from above-mentioned claim 5 to 
claim 7 of claims and an acid-resisting film may be indicated to claim 8. Thus, by preparing a 
rebound ace court layer, it is because abrasion-proof nature can be given to an acid-resisting 
film. 

[0021] Moreover, in invention indicated by above-mentioned claim 8, it is desirable that the 
inside refractive-index layer is formed on the above-mentioned rebound ace court layer so that 
it may indicate to claim 9. Thus, by forming an inside refractive-index layer, it is because the 
acid-resisting effectiveness can be raised. 

[0022] In invention given in one from above-mentioned claim 5 to claim 9 of claims, it is desirable 
that the above-mentioned high polymer film is one shaft, biaxial-stretching polyester film, or a 
triacetyl cellulose film so that it may indicate at claim 10. Since polyester film is excellent in 
transparency and thermal resistance, it can use as an acid-resisting film in various applications, 
and a triacetyl cellulose film is also because it is suitable for the acid-resisting film as well as 
polyester film in that it does not have an optical anisotropy. 
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[0023] 

[Embodiment of the Invention] Hereafter, this invention is explained concretely. The manufacture 
approach of the laminated film of this invention is characterized by forming the titanium oxide 
film at least using the plasma-CVD equipment in which the temperature control of a high 
polymer film is possible on the high polymer film controlled by the temperature within the limits 
of -10-150 degrees C. 

[0024] As plasma-CVD equipment used for this invention, especially if the temperature control 
of a high polymer film is possible, it is not limited, and there is especially no limit also in a power 
U ne period or a plasma production method. The manufacture approach of the laminated film 
which formed the titanium oxide film on the high polymer film using such plasma-CVD equipment 
is explained using drawing 1 . 

[0025] First, the Webb-like high polymer film 1 begins to be rolled from base material volume 
****** 2, and is introduced into the reaction chamber 4 of the plasma CVD in a vacuum housing 
3. This whole reaction container 3 is exhausted by the vacuum pump 5. Moreover, the organic 
titanium compound gas and oxygen gas of a convention flow rate are supplied from the material 
gas inlet 6 to coincidence, and the interior of a reaction chamber 4 is always filled with these gas 
of a constant pressure in the reaction chamber 4. 

[0026] Next, through the reversal roll 7, the high polymer film 1 which began to be rolled from 
base material volume ****** 2, and was introduced into the reaction chamber 4 coils around the 
drum 8 for membrane formation, and it is sent in the direction of reversal roll 7\ synchronizing 
with rotation of the drum 8 for membrane formation. At this time, a temperature control is 
possible for the drum 8 for membrane formation, and the skin temperature of a high polymer film 
1 and its skin temperature of the drum 8 for membrane formation are almost equal at this time. 
Therefore, the skin temperature of the high polymer film 1 which titanium oxide deposits at the 
time of plasma CVD, i.e., the membrane formation temperature of plasma CVD, is controllable to 
arbitration. In this example, the membrane formation temperature in the case of forming the 
titanium oxide film 12 on a high polymer film 1 by plasma CVD is displayed with the skin 
temperature of the drum 8 for membrane formation at that time. 

[0027] Between an electrode 9 and the drum 8 for membrane formation, RF electrical potential 
difference is impressed according to a power source 10. Not only a radio wave but at this time, 
the frequency of a power source can use a frequency suitable from a direct current to 
microwave. And the plasma 1 1 occurs around these two electrodes by impressing RF electrical 
potential difference between an electrode 9 and the drum 8 for membrane formation. And organic 
titanium compound gas and oxygen gas react in this plasma 1 1 , it deposits on the high polymer 
film 1 which generated titanium oxide and coiled around the drum 8 for membrane formation, and 
the titanium oxide film 12 is formed. Then, the high polymer film 1 by which the titanium oxide 
film 12 was formed in the front face is rolled round by base material rolling-up section 2' through 
reversal roll 7\ 

[0028] As mentioned above, in this invention, formation of the titanium oxide film 12 is possible, 
without exposing a high polymer film 1 to an elevated temperature, and carrying out elongation, 
deformation, curl, etc., since the titanium oxide which organic titanium compound gas and oxygen 
gas reacted chemically by the plasma 11, and was generated accumulates on the high polymer 
film 1 cooled by suitable temperature on the drum 8 for membrane formation and forms the 
titanium oxide film. Furthermore, the film of a desired optical property can be obtained in the 
plasma-CVD method of this invention, without changing an ingredient, since it is wide range and 
the refractive index of the titanium oxide film 12 formed, thickness, etc. can be controlled by 
control of delivery SUPITO of an ingredient quantity of gas flow and a pressure, discharge 
conditions, and a high polymer film 1. 

[0029] An ingredient, conditions, etc. which are used for below by this invention are explained in 
more detail. 

[0030] As an ingredient usable as an organic titanium compound of this invention Ti (i-OC3H7)4 
(titanium tetra-i-propoxide), Ti (OCH3)4 (titanium tetra-methoxide), Ti (OC2H5)4 (titanium 
tetra-ethoxide), Ti (n-OC3H7)4 (titanium tetra-n-propoxide), The titanium alkoxide of Ti (n- 
OC4H9)4 (titanium tetra-n-butoxide) and Ti (t-OC4H9)4 (titanium tetra-t-butoxide) is 
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mentioned, the — also stroking — Ti (i~OC3H7)4 (titanium tetra-i-propoxide) and Ti (t-OC4H9)4 
(titanium tetra-t-butoxide) are suitable at the reason vapor pressure is high. 
[0031] Moreover, these organic titanium compounds evaporate with a liquid carburetor, and are 
introduced into a reaction chamber in the state of organic titanium compound gas. Oxygen gas is 
also introduced in a reaction chamber. This oxygen gas is bearing a role of reactant gas for 
reacting with organic titanium compound gas and generating titanium oxide. Moreover, rare gas 
may be used as carrier gas of organic titanium compound gas. As for the flow rate (oxygen gas / 
organic titanium compound gas) of oxygen gas and organic titanium compound gas, it is desirable 
that it is five or more. If smaller than this range, the refractive index of the titanium oxide film 
with which the carbon content mixed into the film increased, and was formed will decrease. The 
suitable pressure in a reaction chamber is 1 or less Torr. It is because the problem of the 
refractive index of the formed titanium oxide film and the fall of a mechanical strength will arise 
if a pressure becomes larger than 1Torr. Moreover, as for the partial pressure of organic titanium 
compound gas, it is desirable that it is 10 to 1 or less Torr. If the partial pressure of organic 
titanium compound gas becomes larger than 10-1 Torr, the problem that an organic titanium 
compound liquefies in a reaction chamber will arise. 

[0032] As an usable high polymer film of this invention, although transparency is required, a 
triacetyl cellulose film, a diacetyl cellulose film, an acetate-butylate cellulose film, a potyether 
sulphone film, the Pori acrylic film, a polyurethane system film, polyester film, a polycarbonate 
film, a polysulfone film, a polyether film, a trimethyl pentene film, a polyether ketone film, an 
acrylonitrile film, a methacrylonitrile film, etc. are mentioned, for example. Furthermore, a 
transparent and colorless film can use it more preferably. Especially, one shaft or biaxial- 
stretching polyester film is excellent in transparency and thermal resistance, and is used 
suitably, and triacetyl cellulose is also suitably used at a point without an optical anisotropy. As 
for the thickness of a high polymer film, a 6 micrometers - about 188 micrometers thing is 
usually used suitably. 

[0033] In this invention, since a temperature control is possible for the drum for membrane 
formation, it can control to arbitration the skin temperature of the high polymer film which 
titanium oxide deposits at the time of plasma CVD, i.e., the membrane formation temperature of 
plasma CVD. This membrane formation temperature is performed at the temperature of -10-150 
degrees C. If this temperature becomes lower than -10 degrees C, since the refractive index of 
the titanium oxide film formed will fall, it is not desirable. Moreover, it produces [ at this 
invention ] problems, such as elongation at the time of the membrane formation for becoming 
higher than the heat deflection temperature of the high polymer film of an usable base material, 
deformation, and curl, and is not desirable if membrane formation temperature exceeds 150 
degrees C. 

[0034] Furthermore, when it surges and deformation and the high quality which is not allowed 
elongation, either slight on an acid-resisting film are required, or when the high polymer film of a 
base material tends to receive less than 10 micrometers and elongation deformation according to 
heat thinly, especially the thing for which plasma-CVD membrane formation of the titanium oxide 
film is performed at the temperature below Tg of a high polymer film from -10 degrees C is 
desirable. 

[0035] Although temperature control of a high polymer film was performed by sticking a high 
polymer film to the drum for membrane formation, and controlling the temperature of this drum 
for membrane formation by the example shown in above-mentioned drawing 1 If this invention is 
the approach of controlling the temperature of the high polymer film at the time of not being 
limited to this and the film by plasma CVD being formed For example, it is limited [ approach / of 
feeding in a reaction chamber, after making a high polymer film into predetermined temperature 
beforehand / neither / the approach of performing temperature control of a high polymer film by 
controlling the ambient temperature in a reaction chamber, nor ] especially. 
[0036] The approach of forming the silica film using plasma-CVD equipment on the high polymer 
film controlled within the limits of -10-150 degrees C in addition to the titanium oxide film is the 
same as that of the titanium oxide film. 

[0037] As a raw material for forming the silica film in this invention, it is possible to use Si 
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system compounds, such as a silane, a disilane, hexa methyl disiloxane (HMDSO), tetramethyl 
disiloxane (TMDSO), methyl trimetoxysilane (MTMOS), methylsilane, dimethylsilane, a trimethyl 
silane, diethylsilane, a propyl silane, phenylsilane, a tetramethoxy silane, 
octamethylcyclotetrasrloxane, and a tetra-ethoxy silane. 

[0038] Moreover, it is also possible to use plasma-CVD equipment as shown in drawing 2 for 
production of titanium oxide and the silica film. The plasma-CVD equipment concerned is 
plasma-CVD equipment of a capacity-coupling mold, and the fundamental structure and principle 
are the same as that of the equipment of drawing 1 . Therefore, also in the equipment 
concerned, the Webb-like high polymer film 21 begins to be rolled from base material volume 
****** 22, and is introduced into the reaction chamber in a vacuum housing 23 (a, b, c). And the 
film predetermined in the drum 24 top for membrane formation in the reaction chamber 
concerned is formed, and it is rolled round by the base material rolling-up section 26. 
[0039] Although only one is installed by the reaction chamber for the difference of the 
equipment shown in drawing 2 and the equipment shown in drawing 1 to form the titanium oxide 
film on a film in the equipment shown in drawingj , the plasma-CVD equipment shown in drawing 
2 is in the point of having the reaction chamber of plurality (three). Each reaction chamber (a, b, 
c) is formed by being isolated with the isolation wall 25. Here, let the three reaction chambers 
concerned after [ expedient ] that the following explains be a reaction chamber a, a reaction 
chamber b, and a reaction chamber c from right-hand side. And the electrode versions a1, b1, 
and c1 and the material gas inlets a2, b2, and c2 are installed in each reaction chamber, 
respectively. 

[0040] Each reaction chamber (a, b, c) is installed along with the periphery of the drum 24 for 
membrane formation. It is because the laminating of each film can be continuously carried out by 
arranging in this way from it being what is inserted into a reaction chamber and forms a cascade 
screen in drum lifting for membrane formation while the high polymer film in which, as for this, a 
cascade screen is formed synchronizes with the drum 24 for membrane formation, as the 
example shown in drawing 1 explained. In addition, although the number of reaction chambers 
was made into three rooms with the equipment shown in drawing 2 R> 2, as plasma-CVD 
equipment used for the manufacture approach of the laminated film of this invention, it is not 
limited to this, and can change if needed. 

[0041] By changing the material gas introduced to each reaction chamber according to plasma- 
CVD equipment which was mentioned above From it being possible to form the film 
independently in each reaction chamber, when forming the cascade screen of the titanium oxide 
film and the silica film on a high polymer film, for example By introducing the gas containing an 
organic titanium compound into a reaction chamber a, and introducing the gas containing silicon 
into a reaction chamber b and a reaction chamber c It becomes possible to form the laminated 
film with which the titanium oxide film and the silica film were formed on the high polymer film 21 
concerned by the time the high polymer film 21 was rolled round through the drum 25 for 
membrane formation to the base material rolling-up section 26. 

[0042] Furthermore, although the gas which was introduced in the reaction chamber b and the 
reaction chamber c in the above-mentioned case is gas containing silicon, it is also possible by 
changing the conditions in each reaction chamber, for example, the flow rate and pressure of 
gas, discharge conditions, etc. to change the property of the silica film formed in a reaction 
chamber b and a reaction chamber c. It becomes possible to combine thickness, a refractive 
index, etc. of the titanium oxide film, silica film, and these film free with the equipment 
concerned. 

[0043] moreover, the reaction chambers a, b, and c which do not necessarily need to introduce 
material gas which is different in each reaction chamber, for example, are shown in drawjng^ — 
it is also possible to form the titanium oxide film by introducing the gas which contains an 
organic titanium compound in all, to extract all the gas once introduced into reaction chambers a, 
b, and c after that, to introduce into reaction chambers a, b, and c the gas which contains silicon 
anew, and to form the silica film on the above-mentioned titanium oxide film. 
[0044] You may make it form the laminated film with which the titanium oxide film and the silica 
film were formed on the high polymer film, and may make it form the laminated film with which 
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the titanium oxide film and the silica film were formed on the high polymer film by processing a 
high polymer film at once using the equipment it is indicated to drawing 2 that mentioned above 
by processing a multiple-times high polymer film with equipment as shown in drawing 1 
mentioned above in this invention. Moreover, it is also possible to obtain the laminated film with 
which two or more layer laminating of the titanium oxide film and the silica film was carried out 
by turns by processing a multiple-times high polymer film using the equipment shown in drawing 
2 . 

[0045] Next, the acid-resisting film of this invention is explained. 

[0046] The acid-resisting film of this invention is characterized by the refractive index formed by 
much more plasma-CVD method at least on the high polymer film having 2.9 or less or more 2.0 
titanium oxide film. Such an acid-resisting film can be used as a quality acid-resisting film 
without degradation of a high polymer film etc. by carrying out the laminating of the titanium 
oxide film on a high polymer film in a -10-150-degree C temperature requirement, if temperature 
control is performed at the time of membrane formation. 

[0047] Hereafter, the acid-resisting film of this invention is concretely explained with reference 
to a drawing. Drawing 3 shows an example of the acid-resisting film of this invention. It comes to 
carry out the laminating of the acid-resisting film shown in this example on this PET film one by 
one in a rebound ace court layer, an inside refractive-index layer, the titanium oxide film, and the 
silica film that is a low refractive-index layer, using a polyethylene terephthalate (PET) film as a 
high polymer film. 

[0048] moreover, the acid-resisting film of this invention — a high polymer film top — at least - 
- much more — every — the laminating of the titanium oxide film and the silica film is carried 
out. 

[0049] Although especially the formation location of the silica film may be formed in the lower 
layer even if it is not limited and is formed in the upper layer of the titanium oxide film, it is 
desirable to consider as lamination by which the silica film is formed in the outermost layer. It is 
because the acid-resisting effectiveness is large when it uses as an outermost layer of an acid- 
resisting film, since the silica film had the low refractive index compared with the titanium oxide 
film and the reflection factor was also small. Moreover, since the surface energy is comparatively 
small, the silica film is equipped with antifouling property and water repellence. Therefore, it is 
because antifouling property and water repellence can also be given to an acid-resisting film. 
[0050] In the acid-resisting film of this invention, although one layer of laminatings of the above- 
mentioned titanium oxide film and the silica film may be respectively formed at a time like the 
example shown in above-mentioned drawing 3 , every two or more layers of things by which the 
titanium oxide film as shown in drawing 4 , and the silica film are respectively formed in the 
bilayer [ every ] high polymer film etc. may be formed, for example. By considering as such a 
configuration, it is because the acid-resisting effectiveness improves. 

[0051] Moreover, in this invention, as shown in the example of above-mentioned drawing 3 and 
draw in g 4 , a rebound ace court layer may be prepared on a high polymer film. Thus, it is because 
the mechanical strength of an a nti reflection film can be increased by preparing a rebound ace 
court layer. The formation location of this rebound ace court layer is on a high polymer film, for 
example, it is desirable to be formed as a layer of the layer bottom formed by plasma-CVD 
methods, such as titanium oxide film. 

[0052] Furthermore, in the acid-resisting film of this invention, an inside refractive-index layer 
may be formed like the example shown, for example in drawing 3 if needed. An inside [ this ] 
refractive-index layer has the middle refractive index of the refractive index of a high polymer 
film, and the refractive index of the titanium oxide film formed by the describing [ above ] 
plasma-CVD method, and can raise the acid-resisting effectiveness further by preparing such an 
inside refractive-index layer between the titanium oxide film and a high polymer film. 
[0053] Next, each class which constitutes the acid-resisting film of above-mentioned this 
invention is explained. 

[0054] (Titanium oxide film) The laminating of the titanium oxide film in this invention is carried 
out on a high polymer film by the plasma-CVD method, and especially if a refractive index is or 
more 2.0 2.9 or less (wavelength of lambda= 550nm) thing, it will not be limited. 
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[0055] Here, also in the above-mentioned range, as for the refractive index of the titanium oxide 
film, 2.0-2.5 (lambda= 550nm) are desirable, and 2.0-especially 2.3 (lambda= 550nm) are 
desirable. In case an acid-resisting film is formed, as for the refractive index of the titanium 
oxide film, it is desirable to determine relatively by relation with other film by which the 
laminating is carried out, and although the acid-resisting effectiveness is done so by balance as 
the whole cascade screen, as for the refractive index of the titanium oxide film at the time of 
considering as a general laminated structure, it is desirable that they are the above range. 
[0056] Especially in this invention, the acid-resisting film with which the temperature of a high 
polymer film was controlled by -10-150 degrees C, and the laminating of the titanium oxide film 
was carried out is desirable. Thus, the titanium oxide film by which the laminating was carried out 
also has neither elongation nor deformation in a base material, is excellent in thickness 
distribution, and suitable as an acid-resisting film. 

[0057] The reaction chamber where material gas is introduced at least from the reasons of the 
point that it can manufacture continuously and temperature control of a high polymer film can 
also be especially performed correctly in this invention etc., It has a plasma generating means to 
generate the plasma between the drum for membrane formation in which a temperature control 
is possible, and the above-mentioned drum for membrane formation. By being conveyed in the 
reaction chamber where material gas was introduced continuously, a Webb-like high polymer film 
on the above-mentioned drum for membrane formation It is desirable that it is the acid-resisting 
film which has the titanium oxide film formed by the plasma-CVD equipment with which the film 
is formed on the above-mentioned high polymer film, and plasma-CVD equipment as shown in 
dr awing 1 specifically mentioned above at the same time temperature control of the above- 
mentioned high polymer film is performed. 

[0058] Moreover, although it is required that the refractive index of the titanium oxide film should 
be 2.0 or more, the optical property for which the titanium oxide layer in an acid-resisting film is 
asked becomes a base material with a defective as a product at this elongation and deformation 
this **** case in many cases, though the refractive index has 2.0 or more as an optical property. 
Therefore, in order to make it deformation by the heat-ed of a base material and membrane 
formation inhibition of the titanium oxide film resulting from it not occur, it is desirable to control 
membrane formation temperature as mentioned above. 

[0059] (Low refractive-index layer) The low refractive-index layer in this invention is formed on 
a high polymer film with the titanium oxide film, as mentioned above, and thereby, it raises the 
acid-resisting effectiveness of an acid-resisting film. The acid-resisting film with which that in 
which the silica film was formed by the plasma-CVD method is desirable especially desirable, the 
temperature of a high polymer film was controlled by -10-150 degrees C, and the laminating of 
the silica was carried out also in the low refractive-index layer is desirable. Thus, the silica film 
by which the laminating was carried out is excellent in thickness distribution, and suitable as an 
acid-resisting film. Moreover, as a low refractive-index layer, the thing of a refractive index of 
1.3-1.5 is desirable, and ** which uses magnesium fluoride, acid silicon fluoride, etc., for example 
besides said silica film is also good as a thing in the range. The physical properties for which a 
low refractive-index ingredient is asked excel said silica film in magnesium fluoride or the acid 
silicon fluoride about the optical property. However, since magnesium fluoride etc. is inferior in 
mechanical strength, moisture resistance, etc. compared with the silica film, its concomitant use 
with means, such as carrying out the laminating of a layer on the strength or the barrier layer 
depending on the application, is desirable. In the point, about especially the silica film, a 
concomitant use means etc. is not needed for business, such as said magnesium fluoride, but it 
is synthetically the most suitable. 

[0060] The reaction chamber where material gas is introduced at least from the same reason as 
the titanium oxide film mentioned above in this invention, It has a plasma generating means to 
generate the plasma between the drum for membrane formation in which a temperature control 
is possible, and the above-mentioned drum for membrane formation. A Webb-like high polymer 
film on the above-mentioned drum for membrane formation for example, by being conveyed in 
the reaction chamber where material gas was introduced continuously It is desirable that it is the 
acid-resisting film which has the low refraction layer formed by the plasma-CVD equipment by 
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which the film is formed on the above-mentioned high polymer film at the same time 
temperature control of the above-mentioned high polymer film is performed. 
[0061] It is desirable that it is the acid-resisting film which has the low refractive-index layer 
formed by the CVD system with which at least two above-mentioned reaction chambers were 
formed along with the periphery of the drum for membrane formation especially, and plasma- 
CVD equipment as shown in drawing 2 specifically mentioned above. It is because the acid- 
resisting film with which the titanium oxide film and a low refractive-index layer were formed by 
one processing can be formed by introducing the raw material for titanium oxide film, and the raw 
material for low refractive-index layers into the above-mentioned reaction chamber, 
respectively, and manufacturing an acid-resisting film. 

[0062] (High polymer film) The high polymer film which can be used for the acid-resisting film of 
this invention will not be limited especially if it is a high polymer film transparent in a light region. 
What was specifically explained by the manufacture approach of the laminated film mentioned 
above can be used. In this invention, it is a polyethylene terephthalate (PET) film desirable 
especially preferably from one shaft or biaxial-stretching polyester film being excellent in 
transparency and thermal resistance especially. Moreover, it is suitable for the acid-resisting film 
similarly in that a triacetyl cellulose film does not have an optical anisotropy, either. 
[0063] As for the thickness of such a high polymer film, a 6 micrometers - about 1 88 
micrometers thing is usually used. 

[0064] (Rebound ace court layer) The heart coat layer used for this invention is a layer formed 
for the purpose of giving reinforcement to the acid-resisting film of this invention. Therefore, 
depending on the application of an acid-resisting film, it is not necessarily required. 
[0065] As an ingredient for forming such a rebound ace court layer, it is an ingredient 
transparent in a light region similarly, especially if reinforcement can be given to an acid- 
resisting film, it is not limited, and UV hardening mold acrylic rebound ace court, heat-curing 
mold silicone system coating, etc. can be used. 

[0066] The thickness of the rebound ace court layer used for this invention is usually within the 
limits of 1-30 micrometers. Moreover, such a manufacture approach of a rebound ace court layer 
is especially possible also for using the usual coating approach, and is not limited. 
[0067] (Inside refractive-index layer) A refractive-index layer while being able to set to this 
invention is a layer used in order to raise an acid-resisting function, and is not necessarily 
required like the above-mentioned rebound ace court. It will not be limited especially if it is the 
layer formed by the matter by which such an inside refractive-index layer is transparent with the 
matter in a light region, and a refractive index becomes within the limits of 1.5-2.0. As matter for 
forming a concrete inside refractive-index layer, aluminum203, SiN, SiON, the thing that 
distributed the particle of Zr02, Si02, and Zn02 to the organic silicon compound etc. are used 
suitably, for example. Moreover, an inside refractive-index layer can also use the cascade screen 
concerned as an inside refractive-index layer by considering as lamination which carries out the 
laminating of the layer from which it comes out further, a certain need is not not necessarily, 
either, and plurality differed, and serves as the above-mentioned refractive index as a whole. 
[0068] In addition, this invention is not limited to the above-mentioned operation gestalt. The 
above-mentioned operation gestalt is instantiation, and no matter it may be what thing which has 
the same configuration substantially with the technical thought indicated by the claim of this 
invention, and does the same operation effectiveness so, it is included by the technical range of 
this invention. 
[0069] 

[Example] An example explains this invention to a detail further. 

[0070] (Example 1) The equipment of drawing 1 was used and the titanium oxide film was formed 
on the polyethylene terephthalate (PET) film with a thickness of 100 micrometers which is the 
high polymer film of a base material. Using the titanium tetraisopropoxide (i-OC3H7) Ti 4 made 
to evaporate at 150 degrees C, using a liquid carburetor as organic titanium compound gas, it 
mixed with oxygen gas and introduced in the reaction chamber from the material gas inlet. The 
flow rates of organic titanium compound gas and oxygen gas are shown below. The plasma-CVD 
equipment of drawin g 1 used this time is a capacity-coupling mold, and used 13.56MHz RF power 



http://www4.ipdl. ncipi.gojp/cgi-bin/tranj/veb_cgLejje 



2005/09/05 



JP f 2000-336196,A [DETAILED DESCRIPTION] 



10/14 is 



source as an RF generator. Moreover, the feed rate of the high polymer film of the base material 
at the time of continuation membrane formation is 10 m/min. Other conditions are described 
below. 
[0071] 

<Membrane formation condition> impression power 2kW titanium tetraisopropoxide quantity of 

gas flow 100sccm oxygen gas flow rate Drum skin temperature for 1000sccm membrane 

formation (membrane formation temperature) 0 degree C [0072] The above-mentioned quantity- 

of-gas-flow unit seem is standard, cubic cm per It is the thing of minute. 

[0073] The measurement result of the titanium oxide film formed on the polyethylene 

terephthalate film the above condition is shown below. 

[0074] 

CTitanium oxide film measurement result> thickness 233nm membrane formation rate 2330 nm- 
m/min presentation Ti:O:C=27:53:20 refractive index (lambda= 550nm) The structure of 2.00 
titanium oxide was amorphous. 
[0075] 

<Equipment used for titanium oxide film measurement thickness measurement Ellipsomter part 
number UVISELTM Manufacturer JOBIN YVON component-analysis photoelectron spectroscopy 
part number ESCALAB220 i-XL manufacturer VG Scientific refractometry Ellipsomter part 
number UVISELTM Manufacturer JOBIN YVON structure measurement X-ray diffractometar 
part number RINT 1500 Manufacturer Physicochemistry electrical machinery incorporated 
company [0076] Like the formation result of the titanium oxide film shown above, the 
homogeneous titanium oxide film of a refractive index 2.00 has formed on the polyethylene 
terephthalate film in the membrane formation temperature of 0 degree C at a high membrane 
formation rate called membrane formation rate 2330 nm-m/min. Moreover, as a result of 
measuring this titanium oxide film by the ellipsomter, it was a thing without the problem of 
coloring with the extinction coefficient 0.001 in lambda= 550nm. In addition, the polyethylene 
terephthalate film after titanium oxide film membrane formation did not have slight elongation 
and deformation, either, and was in the good condition. 

[0077] (Example 2) Except membrane formation temperature being 80 degrees C, it is the same 
conditions as an example 1, and the titanium oxide film was formed. Moreover, the equipment 
used for measurement of the titanium oxide film was the same as that of an example 1. A result 
is described below. 
[0078] 

<Titanium oxide film measurement result> thickness 210nm membrane formation rate 2100 nm- 
m/min presentation Ti:0:C=31:57:12 refractive index (lambda= 550nm) The structure of 2.23 
titanium oxide was amorphous. 

[0079] Like the formation result of the titanium oxide film shown above, the homogeneous 
titanium oxide film of a refractive index 2.23 has formed on the polyethylene terephthalate film at 
the high membrane formation rate in the membrane formation temperature of 80 degrees C. 
Moreover, since titanium oxide membrane formation was performed at the temperature below Tg 
(90 degrees C) of a polyethylene terephthalate film, the polyethylene terephthalate film after 
membrane formation did not have slight elongation and deformation, either, and was in the good 
condition. 

[0080] (Example 3) Except membrane formation temperature being 100 degrees C, it is the same 
conditions as an example 1, and the titanium oxide film was formed. Moreover, the equipment 
used for measurement of the titanium oxide film was the same as that of an example 1. A result 
is described below. 
[0081] 

<Titanium oxide film measurement result> thickness Ti:0:C=31 :58:1 1 refractive index 205nm 
membrane formation rate (the structure of lambda= 550nm 2.25 titanium oxide was amorphous.) 
2050 nm-m/min presentation 

[0082] Like the formation result of the titanium oxide film shown above, the homogeneous 
titanium oxide film of a refractive index 2.25 has formed on the polyethylene terephthalate film at 
the high membrane formation rate in the membrane formation temperature of 100 degrees C. 
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There were also little elongation and deformation and they were usable. [ of the polyethylene 
terephthalate film after titanium oxide film membrane formation ] 

[0083] (Example 1 of a comparison) Except membrane formation temperature being -20 degrees 
C, it is the same conditions as an example 1, and the titanium oxide film was formed. Moreover, 
the equipment used for measurement of the titanium oxide film was the same as that of an 
example 1 . A result is described below. 
[0084] 

<Titanium oxide film measurement result> thickness 260nm membrane formation rate 2600 nm- 
m/min presentation Ti:0:C=23:49:27 refractive index (lambda= 550nm) The structure of 1.80 
titanium oxide was amorphous. 

[0085] The polyethylene terephthalate film after forming the titanium oxide film did not have 
elongation and deformation at the membrane formation temperature of -20 degrees C. However, 
the refractive index of the titanium oxide film could not obtain the refractive index of 2.0 
generally needed as a high refractive-index layer of an acid-resisting layer by 1.80, but became 
unsuitable, for presenting use. It is because it is less than the criteria which that with which a 
refractive index is not filled this into 2.0 has imperfect membrane formation of the titanium oxide 
film itself, and are searched for as a product of an acid-resisting film. 
[0086] (Example 2 of a comparison) Except membrane formation temperature or being 200 
degrees C, it is the same conditions as an example 1, and the titanium oxide film was formed. 
Moreover, the equipment used for measurement of the titanium oxide film was the same as that 
of an example 1. A result is described below. 
[0087] 

CTitanium oxide film measurement result> thickness 195nm membrane formation rate 1950 nm- 
m/min presentation Ti:0:C=34:61 :5 refractive index (lambda= 550nm) The structure of 2.39 
titanium oxide was amorphous. 

[0088] In [ like / the formation result of the titanium oxide film shown above ] the membrane 

formation temperature of 200 degrees C, although the titanium oxide film of a refractive index 

2.39 was formed, the polyethylene terephthalate film of a base material brought elongation and a 

deforming unsuitable result remarkably. 

[0089] The above result is collectively shown in Table 1. 

[0090] 
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[0091] 2.0 or more refractive indexes as which the refractive index of the titanium oxide film is 
also 2.0 or more, and is generally required of the high refractive-index layer of an acid-resisting 
layer from Table 1 in the conditions whose membrane formation temperature is -10-150 degrees 
C were filled, and the elongation of the high polymer film of a base material and deformation were 
also slight, and it was satisfactory level. Furthermore, the sample of a refractive index which is 
temperature lower than Tg (90 degrees C) of the polyethylene terephthalate currently used as a 
high polymer film, and formed the titanium oxide film at the membrane formation temperature of 
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-10 degrees C or more is good at 2.0 or more, in addition, does not have the slight elongation of 
the high polymer film of a base material, and deformation, either, and was able to obtain the 
suitable sample especially. 

[0092] - The refractive index of the formed titanium oxide film was low (1 .80), and the sample 
which formed membranes at the temperature of less than 1 0 degrees C had it as a high 
refractive-index layer of an acid-resisting film. [ unsuitable ] Moreover, since the high polymer 
film of a base material of the sample which formed membranes at temperature higher than 150 
degrees C was heat, elongation and deformation were what is not **** remarkably at use. 
[0093] (Example 4) As shown in drawing 5 , the rebound ace court layer 31, the inside refractive- 
index layer 32, the high refractive-index layer 33, and the low refractive-index layer 34 were 
formed on the high polymer film 30, and the acid-resisting film was created. The formation 
conditions of each class are described below. 

[0094] <High polymer film (30)> polyethylene terephthalate film 100 micrometers [0095] in 
thickness <Rebound ace court layer (31 )> ultraviolet curing mold resin PET-D31 (Dainichiseika 
Colour & Chemicals Mfg. Co., Ltd.) 

They are formation ultraviolet curing conditions by coating. 480mJ thickness 6 micrometers 
[0096] <Inside refractive-index layer (32)> Zr02 particle coating liquid No.1221 (coating liquid 
which consists of the binder (ionizing-radiation hardening mold type organic silicon compound) 
0.3 weight section to the Zr02 particle 100 weight section: Sumitomo Osaka Cement, Inc.) 
They are formation ultraviolet curing conditions by wire bar coating. 88nm [0097] in 480mJ 
thickness It forms on the same conditions as the <quantity refractive-index layer (33)> example 
2. 

[0098] It forms <low refractive-index layer (34)> SiO two-layer by the plasma-CVD method. 
[0099] The acid-resisting film formed on the above-mentioned conditions did not have the slight 
elongation of a high polymer film, and deformation, either, and was in the good condition. The 
reflective spectral characteristic of the acid-resisting film created on the above-mentioned 
conditions is shown in drawing 6 . The reflection factor in about 550nm which human being tends 
to sense was low, and the acid-resisting effectiveness was better than drawing 6 . The visibility 
reflection factor at this time showed 0.7% and a good value. 
[0100] The spectral reflectance was measured with following equipment. 

Spectral-reflectance measurement Spectrophotometer Part number UV-3100PC Manufacturer 
Shimadzu [0101] (Example 3 of a comparison) The formation conditions of the high refractive- 
index layer 33 shown in drawing 5 were made to be the same as that of the example 1 of a 
comparison, and also the acid-resisting film was created on the same conditions as an example 
4. 

[0102] The acid-resisting film formed on the above-mentioned conditions did not have the slight 
elongation of a high polymer film, and deformation, either, and was in the good condition. 
However, as shown in drawing 7 , the reflection factor in about 550nm which human being tends 
to sense was high, and it was what is inferior in the acid-resisting effectiveness. The visibility 
reflection factor at this time was as high as 1.6%, and unsuitable. 

[0103] (Example 5) The equipment shown in drawing 2 is used for an example 5. In the example 
5, what carried out sequential coating of rebound ace court 6micrometer and the 88 micrometers 
of the medium-rise refractive-index layers was used on polyethylene terephthalate (PET) with a 
thickness of 100 micrometers. Moreover, the titanium oxide film was formed in the reaction 
chamber a shown in drawing 2 , and the silica film was formed in reaction chambers b and c. The 
feed rate of the high polymer film which is a base material at the time of continuation membrane 
formation was made into 20 m/min, using 13.56MHz RF power source as an RF generator. Other 
conditions are as being shown below. 
[0104] 

<Titanium oxide membrane formation condition (reaction chamber a)> impression power 30kW 
pressure 50mTorr titanium tetraisopropoxide quantity of gas flow 1slm oxygen gas flow rate 
Drum skin temperature for 10slm membrane formation (membrane formation temperature) -20 
degrees C [0105] 

<Silica membrane formation condition (reaction chambers b and c)> impression power 30kW 
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pressure 50mTorrHMDSO flow rate 1slm oxygen gas flow rate Drum skin temperature for 10slm 
membrane formation (membrane formation temperature) -20 degrees C [0106] The above- 
mentioned quantity-of-gas-flow unit slm is standard, liter per It is the thing of minute. 
[0107] The measurement result of the cascade screen formed on the base material film the 
above condition is shown below. 

[0108] The lamination of a <cascade screen measurement result> cascade screen is shown in 
draw ing 3 . Moreover, 0.39% was obtained when the visibility reflection factor was measured from 
the reflectance spectrum of the cascade screen concerned. A reflectance spectrum is shown in 
drawing 8 . 

[0109] And the base material film did not have slight elongation and deformation, either, and was 
in the good condition. Moreover, when the peel test was performed about each film which 
constitutes the cascade screen concerned, it turned out that all layers have the adhesion 
reinforcement of 1 or more kg/cm. 

[0110] Furthermore, when the base material film with which the cascade screen was formed of 
this example was stuck on LCD, it checked by viewing that the reflect lump by lighting etc. 
decreased. 

[0111] (Example 6) The cascade screen was formed using the plasma-CVD equipment shown in 
drawing 2 like the above-mentioned example 5. Polyethylene terephthalate (PET) with a 
thickness of 100 micrometers was used as a base material by this example. Moreover, in this 
example, unlike the above-mentioned example 5, in all the three reaction chambers (a, b, c), the 
titanium oxide film was formed first, and the silica film was formed in all reaction chambers after 
that. And the titanium oxide film-silica film-titanium oxide film-silica film slack cascade screen 
was formed by repeating this process twice. 

[01 12] In addition, the membrane formation conditions of the titanium oxide film and each silica 
film presupposed that it is the same as that of the above-mentioned example 5. 
[0113] The lamination of a <cascade screen measurement result> cascade screen is shown in 
drawing 4 . The feed rate of a base material film acljusts the thickness of each film here. 
Moreover, 0.35% was obtained when the visibility reflection factor was measured from the 
reflectance spectrum of a cascade screen shown in drawing 4 . The reflectance spectrum of the 
cascade screen concerned is shown in drawing 9 . The base material film did not have slight 
elongation and deformation, either, and was in the good condition. 

[01 14] Moreover, when the peel test was performed about each film which constitutes the 
cascade screen concerned, it turned out that all layers have the adhesion reinforcement of 1 or 
more kg/cm. 

[01 15] Furthermore, when the base material film with which the cascade screen was formed of 
this example was stuck on LCD, it checked by viewing that the reflect lump by lighting etc. 
decreased, and the same result as the above-mentioned example 5 was obtained. 
[01 16] (Example 4 of a comparison) The acid-resisting film with the same lamination (refer to 
drawing 3 ) as the above-mentioned example 5 was formed with the heat CVD method. Also in 
the raw material at the time of forming membranes, it considered as the same raw material as 
the above-mentioned example 5, and temperature of a membrane formation room was made into 
400 degrees C. 

[0117] However, it was impossible for a base material film to have deformed with heat and to 
have produced an acid-resisting film. 

[01 18] (Example 5 of a comparison) The acid-resisting film with the lamination (refer to drawin g 
3 ) same next as the above-mentioned example 5 was produced by the spatter. The membrane 
formation rate was performed [ film / titanium oxide ] by about 100 nm/min about about 50 
nm/min and the silica film. 

[01 19] The layer structure formed by the spatter concerned is shown in drawing 1010 , and the 
reflectance spectrum is shown in drawing 1 1 . 

[0120] When drawing 10 is compared with drawing 3 , it turns out that it is possible to form the 
almost same lamination as the example of this invention in a spatter. However, when the visibility 
reflection factor was measured from the reflectance spectrum shown in drawing 1 1 R> 1 , it 
turned out to the example 5 of this invention being 0.39 that what was formed by the spatter is 
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0.41. Moreover, the layers formed by the spatter to the layer formed according to the example 5 
of this invention having had the adhesion reinforcement of 1 or more kg/cm when the peak trial 
of each class was performed were about 550 g/cm and a low value. 

[0121] therefore, inferior [ the engine performance as an acid-resisting film ]-compared with 
acid-resisting film of this invention **** although it is possible to produce an acid-resisting film 
with the almost same lamination as the example of this invention in a spatter — things were 
understood. 

[0122] (Example 6 of a comparison) The acid-resisting film with the still more nearly same 
lamination (refer to drawing 3 ) as the above-mentioned example 5 was produced with the 
vacuum deposition method. Under the present circumstances, Ti203 and Si02 were used as a 
raw material. The membrane formation rate was performed [ film / titanium oxide ] by about 200 
nm/min about about 100 nm/min and the silica film. 

[0123] The layer structure formed with the vacuum deposition method concerned is shown in 
drawing 1212 , and the reflectance spectrum is shown in drawing 13 . 
[0124] It turns out that it is possible to form the same lamination as the example 5 of this 
invention in lamination also in a vacuum deposition method like the above-mentioned spatter 
from drawing 1 2 . However, when the visibility reflection factor was measured from the 
reflectance spectrum shown in drawing 13 , it turned out to the example 5 of this invention being 
0.39 that what was formed with the vacuum deposition method is 0.41. Moreover, the layers 
formed with the vacuum deposition method to the layer formed according to the example 5 of 
this invention having had the adhesion reinforcement of 1 or more kg/cm when the peak trial of 
each class was performed were about 200 g/cm and a low value. 

[0125] therefore, inferior [ the engine performance as an acid-resisting film / compared with the 
acid-resisting film of this invention ]~like above-mentioned spatter **** although it is possible 
to produce an acid-resisting film with the almost same lamination as the example 5 of this 
invention in a vacuum deposition method — things were understood. 

[0126] As mentioned above, in the example of this invention, since there are not elongation of 
the high polymer film of a base material and deformation, either and a high refractive-index layer 
has a high refractive index, an acid-resisting film with the high acid-resisting effectiveness is 
obtained, so that clearly from each example and example of a comparison. 

[0127] In addition, the thickness of the cascade screen formed in an above-mentioned example 
and the above-mentioned example of a comparison was set up so that a visibility reflection 
factor might become min in consideration of the optical property of each class. For example, in 
the high refractive-index layer and low refractive-index layer which are shown in an example 4, 
in case each class is formed using the equipment shown in drawing 1 , desired thickness has 
been obtained by adjustment of a film advance rate. 
[0128] 

[Effect of the Invention] It becomes possible to form the titanium oxide film, without being able 
to hold the skin temperature of the film concerned at -10-150 degrees C, and therefore 
producing disassembly of a film, elongation, and deformation by using a plasma-CVD method, in 
case the titanium oxide film, the silica film, etc. are formed on a high polymer film. Moreover, 
since the refractive index was low and the reflection factor was also small compared with the 
titanium oxide film, when the silica film used as an outermost layer of an acid-resisting film, the 
acid-resisting effectiveness became large, and since the surface energy is comparatively small, 
the silica film is equipped with antifouling property and water repellence. Therefore, antifouling 
property and water repellence can also be given to an acid-resisting film. Thus, the film formed 
by this invention is suitable for the use as an acid-resisting film. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a schematic diagram for explaining the manufacture approach of this invention. 
"Drawing 2] It is a schematic diagram for explaining the manufacture approach of this invention. 
[Drawing 3] It is the outline sectional view showing the lamination of the cascade screen of the 
example 5 which is one mode of the acid-resisting film of this invention. 

[Drawing 4] It is the outline sectional view showing the lamination of the cascade screen of the 
example 6 which are other modes of the acid-resisting film of this invention. 
[Drawin g 5] It is the schematic-diagram sectional view showing the cross section of the acid- 
resisting film of an example 4. 

[Drawing 6] It is the reflective spectral characteristic of the acid-resisting film of an example 4. 
^Drawing 7] It is the reflective spectral characteristic of the acid-resisting film of the example 3 
of a comparison. 

[Drawing 8] It is the reflective spectral characteristic of the cascade screen of an example 5. 
[ Draw i n g 9] It is the reflective spectral characteristic of the cascade screen of an example 6. 
[Drawing 10] It is the outline sectional view showing the lamination of the cascade screen of the 
example 5 of a comparison. 

[Drawing 1 1] It is the reflective spectral characteristic of the cascade screen of the example 5 
of a comparison. 

[Drawing 12] It is the outline sectional view showing the lamination of the cascade screen of the 
example 6 of a comparison. 

[Drawing 13] It is the reflective spectral characteristic of the cascade screen of the example 6 
of a comparison. 
[Description of Notations] 
1, 21, 30 — High polymer film 

2 22 — Base material volume broth section 
2\ 26 — Base material rolling-up section 

3 23 — Vacuum housing 

4 a, b, c — Reaction chamber 

5 — Vacuum pump 

6 a2, b2, c2 — Material gas inlet 

7 — Reversal roll 
T — Reversal roll 

8 24 — Drum for membrane formation 

9 a1, b1, d — Electrode 

10 — Power source 

1 1 — Plasma 

12 — Titanium oxide film 
25 — Isolation wall 

31 — Rebound ace court layer 

32 — Inside refractive-index layer 

33 — Quantity refractive-index layer 
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34 — Low refractive-index layer 
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ym z mwLt h tzthvKmmt-^ Lmm ztix^* 

l***. 02tC*"fr7X^CVDSISii. Slfc (3-9) 
b, c ) l±fmM2 5X'tm$tl2>ZtX'B!SLZilX^ 

z-Rmmzi^ ^mm&a, k b k c iar/s 

[0040]#B£I(a, b, c ) BgBfflH5^ 
J: o frCfiSJSffl F7A24k |SI«B L^4>RJtESrt^ff A 
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jetft-ri#"C#ft. 

[00 4 1 ] i&Utid&r^XvcVDSilgfciix 
«f , &£Jfc^s# A-T ft JBSm#* ZgXkZit&Zblzj: 

X'b&<itii>t>. mm. mt*? ymtis'jtmbo 
mmmt&fi-Ty <j^±.t / zBf&-t&t%iti,z, ^mm* 
izGm+fyitsvazsttfixzmAi,. KmmbtK 
feme iziz7-4 m*%ts*fxzmh-th zbiz**) , is 

*f7^W21 H 5 A 2 5 £SgT*W&£K 

e^mtMhKhix^zmm^y 4 /uj* 2 l 

±.i,zmti-?>mt isv#»kimtiL2tvtznmy 4>v 

[0042] § *>IZ, ilfiCOJi^tjViTRJEMb tS 

tzzti hnwnw s ^jbst mm £ g ft c 

bimmb%?>. 

[0043] ttz % &-rii>3z«<oKmmzm%z>!Em 

a, b. c £X lz^m+ 9 v-f fc£*£-£tf zmx-t 

zz\tx-fflt*?>m&MfRL, f^c-aaef 

a, b, cK^ASft^tf-X^TiS^, tfUsbXir^m 
£-&tf#X££J£^a, b, cf^ALTifeBKt-f ? 

[0044] *$tmza ti . ±a>L tzm i tr^-r i 
3 $*arc**is*#? 7 1 tuj*zim-f& z t iz* 

&ztitzmmy 4 fo&ZBf&tz x o iz lx t> x ^ l . 

±a*L^J: ^tcH2^-f^g?rfflv^T-IB]r^^7 
■< /I^A £#UI-t & Zblzj: *) , ^ /UAilcgHfc; 

f- ? vBti: L> # ffif t jWBiS £ titznm y 4 /ls£.£Bl& 

^•zzoizLxi**^. £tz, M2i,z^-tmw.zm^x 

MfcEifcJH^ 4 J\si>£9m-t&Ztt,z£<0 » SHL;^:? 
A£f#ft.Ifck*r#rT£>ft. 

[0045] ^BJcORWPfei^ <f lUMZ-O^X 

ia0fli-ft. 

[0046] *»HJiOSStKit7 -r /UAfi. i§#^7 -f 

$>ztZftmb-t&i>cox'$>z>. z<r>±otcK%lffiiky 

<>vMt. fmmizwimnwz'ftm- i o~i 5 o-c 



m%Kfttm±y 4>vj±b^hzb wx-% h . 
[ o o 4 7 ] or. *%?ncr>%Mffi±y 4 >vmz-o^x 

tLi,KMm±y -t S5^HF7 -r/PAi; LT^Ux 

f-WVf-U-7^l^-h (PET) z<r> 

PETy << >vi±±.\,zj\-Ya-hm. 4>minmm. mi 
i-?>m. temiftmmx'b&is'j tmzm&mmztix 
t£hi><r>x*foh . 

[0048]^^, ^.wmmmsty < ivMxtwtt 
y <oi/j*±.iz>j,-Kc< b it—m-f-o&mti-? ymbi/V 
ij wmm $ nx v * * t cot'$> s . 

[0049] ^UtfJ&OflMfiBti. ^{Cl?g^$ilftt> 
cot'^r < . iHfcf - ^ >ja«±a lzBJSLZtiX\.\Xt>Tm 

i,zBf&ztix^xi>£\,w. mtmitz^oxmtBtftz 

tihi. oZcMffi&ib-t&Zbtflfrt L^. 

mtwfcy 4 )\sj±<r>mimb txm^m^izm 
i>tt$--rzzb&X'£ hfrhx-bz. 

[0050] *S|Bfl<?)Rlt|S6±7 /l-^zii^Xit. ± 

leesftf-^ >Wkbisv xmb <rmmtf±im 3 tc^-rw 

«J:ot. «-^r— mrS~imj8£titzi><r>X'b-oXi>Z^ 
tiK mtt£. 04{c^-ri'3^B!^^>-Jifc^ , J*ll 
fc*^-Ji^iS^7^;UA(c^§ji-c^ft t>(0 

m^^mm^-oBWL^titzh^x'h^x^i^. zco* 

o %m$Lb -f ft £ t J: 0 . Rttl*ih^**>[6l±^-ft 

t>x-ht. 

[00 5 1 ] *f6HH*CJ3^T«» ±ie03fcj;l/ 

04 coMlz^i- i. a CiS»f7 4 ;i^a±^/n- Ha- h 

cifctcj: o KWi»ihM^«aft<j^«$-iiaD-r ft ; t tfx- 
zhfrhx-hh. zws-Yz}-vm<vBimmi.. m 
frr-y 4)v^hX'h->x. mti£&4.ti-?>fimy°?x 
■zcvDmizi. *)Bf&ztite.m<?)Tme>mb lxb&z 

[0052] $ ^>ic. ^m<7)Kmm±y 4 h-mzh^ 

L-Ct J: ^. I«+JB#r*ili. 

fcBMtf-^ ym>BVxmb<r>^commm^'th to 

7^;UAt«T)[g|tCiftttftii;tJ:0, ^^tCRStRfijhS) 
*5rl^I±§-ti:ft Z b tfX'Z ft . 
[0053] iXlz. ±.stt?mnRMffi±y 4 ;PA2r^ 

fctk&mtz^xmm-h. 

[0054] ( IKfcf - ^ ) *f|B8fc:*J »t & BMkf - 9 
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>mits 7°7X-?CVDmiz£*)imfr?-7 < >l><u_klzm 

mzti. mvrmtf2. oa±2. 9«t(»!Sa = 5 5 

0 nm ) COi><7)X'$>ill,£m,zm%.ZtL& i>c?>X'\$ts:^. 

[ o o 5 5 ] zzx\ mit^9ymcr>mts\mi.±.imm 

Wttt. 2. 0-2. 5 (A = 550nm) tfft&L 
<. 2. 0-2. 3 (A = 550nm) tfmzfftL 
^. KWi*it7 ^A£^j£^£|gC;:;m vtti, ®Hkf- 

mzfrfe-tb Z k tm*. L < . «f J&£ttk 

±eco x o %wbk*> hzt imt u \ 

[ 0 0 5 6 J *5MBCfc^T«. «P(c«^7 -f /I^A<7> 
SAtf- 1 0-1 5 0rtC$W£ilTSHL^:?>-Jiia*« 

mztitzR$im±7 < ju&imtL^. zcox oizlx 
mftmz&tixis *)%.mm±? < >vj±t txtrnx-h 

[ 0 0 5 7 ] **HjK4jv%-cUk, » fc, jS^WtMitT' 

±%umm h 5 a fc comzr ? x-? * f%&. £ ■$ s r 5 x 

L . JilBfi&JStffl F 5 Ale J: 0 x -y 7"# 
05i&JHP7 ^A#^WCJ^#X#3»A3;ft.*:RJG 
^l*lJ;:SK*£ix-& Cl k t J; 0 . JbEi^fr-^7 -f /UA<oi& 
gfflWtffPfcMiS k H«*fc±E»#? 7 4 iVJ±±J&m. 
tfMf&.ZtLh-7? XvCVDgg, ftffcWfckLh&Lrtr 

0 1 k^-t i r> %7?x-?c vDmmzx vmwLZtitz 
mi* 9 >^^-r?>KStm±7 < >i>2*x'b&z t *w 

[ 0 0 5 8 ] dl . K8*B&jt7 -f /PAtcfcttSSMfc?-* 

>«K«»4>ii43^«ftttt, ^mt*9ymcomm 

mt2- QVl±.X'h&z\tiJ i mi&Zti&t>K *^#ttk 
LTS*fiW2. ObXtttLXWzt LXi>, mttlz 

m/*9aii£Uii>&nfeMimab LxittBk&xt%?> 
?2>mitj-9>m<vfmm.mtfmz%^£ o iz-t&tzv> 

IMicoX o IztftMi&mz a y ho — )V~§~%> Z k A* 

[0059] u&mmmm > *mazt5VhiSMmmm 
«. ±atfc j: o t.zwft.*h9 yj&tmzmft¥7 4 /pa 

U *^7°7 C V D J; 0 Jgj&S fufc i> <7)tfm £ 

l < . mzi&£ l<h, m-ft^y < /PA<oias*<- 1 o 

- 1 5 O-Ct^WSixT 'J i}imm%1XtzWmib.7 
4ii>i»iffi£\^\i. ZOi.^lzLXWBZttfzi'VUilgk 

it, ®mftmz&tixt5 t )m.8tffi±7 <ui>j±tLxtm 
x-hh. £tz, i&mmmmt Lximmmtn . 3- 



1. 5<F>i><ntm£L<. Zn&mizfo&tcotLX 

mzim§ii'V#m:Mt l zh. 7 7t?n/w 
xa. mxmwjTmtwa-rh »o#s t ^ww* 5 

*f*Lv\ -e^lctivvc. ^U^M{--PVT(i. flute 

-r. m^mzte&hftmx'&h. 
[0060] jHwimnTtt. ±ait^eft^-^>-^ 

fSMm H 5 A fc coral- X5 Xv & $ 5 7* 5 Xvjfc 

XttcOiS»^7 4 ^A*<j£i&tfiKM«;#xa*&A£ix*: 
RJJSrt^aBSSiiS >r k izX 0 . ±K^^ 7 ^ ;pa 

tcJl* { ^$ii^r7XvCVD^a(cJ: 

[0061] +T-t> . ±MSM.i&mtftimm v y^<o^m 
izmr>x'j'-%<ti>2m&tfiztifzcvDmw:, mm) 

h zbtftft u\ ±n%.mmzzti?timt*9 ym 

mnimt, i&mmmmmcommmxLxm.mm±7 
-DUM.nmmz'tToztizj:*)^ -m^mmx-mti-9 

ymtisMiftmmttfBf$.ztitz5utffli±7 d^zb 

fcth Z k tfX'Z hfrhX'foh . 

[0062] ( 7 -f ;UA ) *f&BJ^|t|Ig J h7 

mtwfttc&irf-y < /uAX"$>tiimi l zmg.ztLZ> t« 

X'it^\ ft«cWCt±, ±j*L/iW[S7>f;PA<73jgjt^r 
ffi-CIKBj u sfc t <^ S: ffl u h Z k j^T * h . *¥&mz& ^ 
X W . t> . - *fi * fc ti ~ WMff'-K U x^. y-)V 7 <)V 

tc$f^L<{i*riix^-u>-^r^7^P-h (PET) 7 
-f/l^AT'*)*. 4fcs hUr-fef-zHr^o— X7</W 
*>il^»*tt*»oT«r^k ^5^TIB)«{c:SStR)5±7 

[00 63] .r^o&S^H^ -f ;pa<o/IA{4, j§» 

[00 64] 3(s:^(cffli,^iX&yN 

-h3-hJBi±. *^IBc7)R|tBgjt7 ^ 7UA(;3ISSrJ* 
SMR)5± 7 A<7)fflj^(c J: ot \±&if L t t> co 
[0065 ] vl^id^N-Kn-hJfSr^-tS/L-^ 
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mmi,zmfeZix&i><7)Tii%< . muz wmtwr 

[ 0 0 6 6 ] ^BJCfflV^il^^- h' 3- hii^^/f 

te. ii^l~3 OximtfOleH(*lT'*>.?.. -Icoip 

m v > & - 1 i> *imv*> o £ ix & t 

w 

[0067] ( *s*f mm ) **»c*$ it i. tpminmm 
±i£y n- k n - h t mmzs-r i i><£m%i>e>x'iiz 

A 1 2 0 3 . SiN, SiON^ ZrOj. SiOj, Z 

x'&&!£mi>%<imcom%:-otzm£mmLx£fct i 
x±Micr>mvxmt tc&xo %mmtfLb-r&z t iz* *) 3 

[0072] ±iatf)#XSi*#{fiL s c c mfcL s t a n 
dard cubic cm per minuted 

[ 0 0 7 3 ] JjLh^frT^K »J U >t" U 7 9 V - h 



[0068]^, **fW±. ±EXII0ra£IB£3*i 
[0069 ] 

[0070] ) HlOSKSrttfflLT. «« 

^I^^^tfcSiS 1 0 OjumcO^Ux^uy 

TU7?\s-h (PET) 7 4 /WA±fciKL^ 
^KTi ( i «OC 3 H 7 ) 4 SrfflV\ 

[007 1] 
2kW 

1 0 0 s c c m 

lOOOsccm 

O'C 

[0074] 



2 3 3 nm 

2 3 3 0 n m m/m i n 
Ti : O : C = 2 7 : 53 
@tff * (A = 5 50nm) 2.00 
■Mfcf-^VOfllJtU. 7W7T^tftofc. [007 5] 

SJ# UVISEL™ * — fj— JOB IN Y VON 

m^r ESCALAB2 2 0 i -XL 

VG Scientific 

M# UVISEL™ JOBIN YVON 

M# RINT 1 5 00 P<-^- 

[0076] iaJbtiKLfc^f'^yii^»rias»^r 

mtfr9>Wfi. fiS;^jSJ^2 3 30nm m/mini: 



2 0 
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mo. ooi •e5fr&.<n&i&tfm^i><7>?*>r>fc, mt 

coo77] ( ussffl 2 ) t£nta§e^8 o'cx*h& -r t 

<mt* ?ymm%&&> 
mm 

mmm ( a = 5 5 0 n m > 
C0079] feLtic^ Ltcmt^ ymnmjmsknz 

fclMbf-^BW*. lv«Igt. dfjxfi/^fl/ 
yfl/7^l/-h7-f/^OTg ( 9 0 *C ) OTWffljK 

<8M^?>-)Bt$l5ei£:3i> 

®#fi£ ( A = 5 5 0 n m 

[0082] JJLh^L^Uft^-^ y^^^mor 
fc<, JSJBIiftKl OOricfc^T, S*T*2. 25<0% 

Jg#fi£ ( A = 5 5 0 n m ) 

[0085] fmsjz- 2 0 x;-cBMkf - ? vn^iMMft 

1 . 8 0T\ HRfcRSffl&JlJi<0KB»f*«4: LT#» 

\i?mts:h<r>b%->tz. Ztxli. Wti&tfl. Olzffifz 

mm 

miftm ( A = 5 5 0 n m ) 

mt+ 9 y commit, r^vy-r xx-h^tz. 

[0088] VXklz^Ltzmtl-? >m<rMfS&3k?)Z: 

t<. j£JBti&£2 00x:izis^x^ mVrm2. 39<r> 



wuim&M 1 k mm<?>8&x\ mt^fymnB®.* 

[0078] 



2 1 0 n m 

2 1 0 0 nm m/m i n 

Ti : O : C=3 1:57:12 

2. 23 

fmtcw&x'h^tz. 

[0 080] (5SSfe0!l3) J&Kaj&Pl OOX^X-hhZ. 

timimmmi tmmco^x\ 

srff->^. tfz. wo-* ymnm&z&mLtz&w 

i> . 1 fc r> tz . JSlTfc: . 

[008 1] 

2 0 5 nm 

2 0 5 0 n m m/ mi n 

Ti : O : C=3 1:58:11 

2. 25 

[0 083] (JUS091 ) &m&m ii -2 0°CX'h2>Z. 

timitmtmi tmm<^^x\ m&-9 y&nj&fs. 
z'tfitz. ttz. mfc+fymnmmztfimLfzmm. 

[0084] 

2 6 0 nm 

2 6 0 0 n m m/m i n 

T i : O : C = 2 3 : 4 9 : 2 7 

1.80 

frtiX'hZ>. 

[0086] umm2) «ms«*»2oo-cT-*sc: 
zft-^tz. ttz. mt^^ym^m&zmmLizmm 

[0087] 



1 9 5 nm 

1 9 5 0 n m m/m i n 
Ti : O : C = 34 : 6 1 : 5 
2. 39 

7^l/-N7^;l/A#:?L<ffy ; . $mLXL£o*m 

w^mztotz. 

[0089] Ja±<»M***«lt:ii:*T*-r. 
[0090] 
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1 0 0 
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O 


. o 


tt«fc«2 


2 0 0 
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X 



© : 2. 0£t± x : 

[00911SUO. 0-1 5 0'CO 

-WTg (9 0°C) JrDiK^aS-C, 1 OTO 

mmi>2. o\3±x&mxhv . mx.xm&<n&ft=f-y 

[0092] - 1 o'c^m^mMx^mLtz^yyiv 
Bf8.ZfLti®ifrf-?ym<?>m9Tm&f$;< ( 1 . 8 
o ) , %Mtw±? ui>A<7)%mvrmmt L-ctt^arart 

&fimi<&mzmz%^i>cox'hr>tz. 

[0093] ( £Mffl4 ) II 5 (c^-f X o (,z&-ft?y ■< 
)Vh, 3 0 ±.IZJ\- F a- Nil 3 1 . ^SJWi 3 2 , 1=5 

jbw-^s 3 3 . i&mtfmm 3 mtm± y < 

[0094] <K4)^7 -f ( 3 0 ) > 
[0 0 9 5] <a-K3-M (31 ) > 

n&MMMtsmi pet-d3i (^humei* 

S# U V- 

[0101] (lt«^3) 05lCijt-rWBlff*JI3 3*> 
[0102] ±feifc#T'^l£L£RStl55jl::7 -f )VJU\t. 

m-ftiry <)\sA.<r>irffr%Wv : ^ $cBi>m<, Hi?**? 

mX'f> itz. L*>L . 07 £jp L^i ? (C , AS*«*0 
L^5 5 0 nmjff^T"^RS^* J iS< , SltRSihS** 
* i *>T* o . £ tf> t •& o&Sft&fW* 1 . 6 



?■■ 0*i* 
«*)) 

mmmtfktt- 4 s 0 m j 

ffe* 6 /a m 

[0096] <«t»H*r*« ( 3 2 ) > 
Zr0 2 Mf3-f -fy/SNo. 122 1 (ZrOj 

ws^i 0 om&mziz^L. tu yy- (nmam 
mmmMWrtniicsm) 0. ssa^io^^^- 

**MMHfc*tt 4 80m J 
fJ88nm 

[0097] <i«giJr4sUI (33) >HJfififiJ 2 fc H«W 
ZkftX'M&L. 

[0098] <i$jmmm <34 > >s i o^&r^ 

XvCVDft-C"^. 

[0099] ±S*fr-WBJ«UfeR«l»jh7 4 

Wt^y < juj>cr>irffrtcms. %mi>m< . 

5 5 0 nmiagT'^R&f^^ffiK . KMmkM&tf&tt 

x-h^tz. z.nti*<r)immjmm±. o. 7%fc^» 
[oioo] 4HeR»¥«i, aT<^6atraijeLfc. 



3ioopc mmm^m 

[0103] (mmm 5 ) mmm 5(i. 112 ^-tsm 

fcffl^fctOV**. Htfe^J5T'«i, if ^ 1 0 OumCO 
,-K'Jxflxyfl/7^1/-N (PET) 1CA-H3- 
h6umRU'*!§fx1fr^m8 8uTn : $:m<X-3-"r'iy7 
Lfc & <0£ ffl l^Jt . t ^0 2 (C^-TRJEBS a TtiK-f tf" 

L?t. a^iSmjUi: LT 1 3. 5 6MHz(?)RFf!gJ 
a»i. 2 0 m/ m i n t Ltc. Zcomn&mZ, «TC. 
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<m\L+? V«BKfefr (R/S^a ) 

[0 105] 

<^'JMKM (£j£Sb, c) 
HMD SOS* 

[0106] ±ie^XgSi#(i s 1 stand 
ard liter per minute <7)Z b Xh 

[0107] bLtco&ftxmtty * ;PA±CMLfc« 
[0 108] <»®MaJ^*>»SJK^*««S:03 

est. sB^K^^^^h/Pioaaa 

RmmZMfeLtzbZZ. 0. 39%£»fc. Rfth*^ 

[0109] «¥■ LT. SttrM^Aii. *>r*«Sr#tX, 
SE»tM<A»*«BBT*o7t. =3f£«JfiR£:fll 

[ 0 1 1 0 ] 8 fefc. *SB»«k:J: 9*«BbWBJ«3ft 

fcWf 7 ^PAS LC D±tB(t«tfct ffiWC 

J: 0 3^MK*r 4 ilkSrBfflfcJ: Uz . 
[0111] (|g|fcffl6 ) ±ie*ifi«5 t MMCB2IC 

mmmxmtb txmz i o o umaxy ^uyf-u 
y?i«-h (pet) srffli^, &tz. #mmmtz&^ 
xa. ±mmmm5tm^ ¥ ). n*3m&uGm (a, 

b. c ) ^T(ci3^T»^^^JRJrJB«L. ^<Of£ 
g£ 2 EM 0 il-f <I fc fc J: 0 BKfrf- ? >-&- ^ U X? JK- 
[0112]^, Sftf^ylWy'MIWm 

coi 13] <s®Rss^tsm>a«ffi<?)s«s;&ia4 
ttx^r htummmmRttmzfflfeLtztzz. o. 

-T. Stt^^Ati. *>-T*^W. 
[0 114] SK»««*flUR-r6#«fco^T 



[0 104] 

30kW 
5 0 mT o r r 
1 s 1 m 
10s lm 
-2 0°C 



30kW 
5 OmTo r r 
Is lm 
1 0 s 1 m 

-2 0°C 

V-fofflUliff-ytzbZZ. ±Xnmtfl kg/cmH 

[01153$ £C J: 0 

7 -f /UA £ L C D±fclWt»tfe t Z b . HHNft: 

[oii6] < jtKM4 > ±immm 5 1 nmnmmiSL 

(B3«if8) t fcoRWHf±7 »C VDi£t« 
NttolGHfc U i£)K^Dffij£li4 0 0°Ck Lfc. 

[0117] LfrLteWb* mm? 4 frMtmziL*)^ 

[0118] ( itmi 5 > <»c±b**w 5 1 mmcom 
xfmttz. fommma. wn\L*?>mz^x\m5 

Onm/min, is V JtJ&ltZH^Xtetf) 1 0 0 n m/m 
i nTitofco 

[0 119] SKxyt v ^ftfc:J:0»«Lfc/i«ia*H 

IOC, afc-e^RSt*"*? h;uSrE|l lCSt, 

[0 1 20] HI 0kB3k£Jt«^4fc. X^v^ffi 

*wk36^ITC*6C:i:3Wh&»6. L^L&#£>. 01 
1 fcS^Rit*'*? h/PJ: 9*8*Rlt*Sr»&f 4 
k. *^oHififi?95^0. 3 9T*$>SOk:*tU A'* 
y?mz£ 9frML*rk<Ote0. 4 ltfc^^fc^ 

<50HJfiW5 K J: 0^ L/iil** 1 k g/cmHi« 

M\±. ft}5 5 0 g/c mbi&^mX'ib^tz. 
[0121] iot, xy\^y^ffitci3V^T(i. 

wt?&ztii*jmx'foz>&. m$sm±y *)V2*bLx<?> 

Z b ififtfr -> tz . 

[0122] atm^ie) $a>c iMmnmsbmm 
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mmzzofrmiti. zcorn. Ti 2 o 3 iSio 2 ji 

l^lOOnm/min, i- >J #mzn^Xit#j2 0 0 n 
m/m i nTffifc, 

[0123] mm^mmmizx 'ommttimm^m 

[ 0 1 2 4 ] 0 1 2 J: 9XaEiet&(ctttvc i> . ±I£X 

S. L.A>L&#£, 01 3t^RS*x^Mt-J:r)« 
SJSS^Srffl^-rS i: , *3&Bj§<o§gjg0ij 5 #0 . 3 9 
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